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An Overview 


e The EFHW family tree 

e End-feeding - myth versus reality 
¢ Transformers 

e Poise-countermpoise 

e Putting the EFHW to work 

e Making yourown EFHW 
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Center-fed Half-wave Dipole 


e The first antenna ever used (Hertz - 1885 to 1889) 


1 meter 


= 


° en.wikipedia.org/wiki/Heinnch Hertz 


e Asked about the use of discovenng electromagnetic waves, Hertz replied... 
“Nothing, | guess...” 


¢ Dipolesare still the best bang forthe buck in ham radio after 130 years! 
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Center-fed Half-wave Dipole 


Dipole - Di (two) pole (voltage polanties, one positive and one negative) 
Resonant, with current (I) and voltage (V) in phase everywhere 


At the center: low voltage and high current =low impedance (Z=V / |) 


Current maximum HBK0485 
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— 1/2 wavelength 


This drawing shows MAGNITUDE, not PHASE 
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Harmonic Operation 


e It’Salso resonant on harmonics (and no longera half-wave ora dipole...) 


e Multiple points along the antenna with low (and high) impedance 
V 
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Off-center-fed Dipole 


¢ Points with similar Z¢- on multiple 
bands 


D3 VW2L 
e 100 to severalhundred ohms | 


Antenna Element 


e Use an impedance transformer to 
reduce impedance 


e (2:1, 4:1, 6:1, 9:1, etc) Feedline 


¢ Choose feed point location so that 
SWR is in acc epta ble la nge on The oie he Dipole 
multiple bands Source (WARNL) 
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Off-center-fed Dipole 


ON4AA- 200 CL-OCFD @16.75m: VSWR vs Offset 


¢ 29% offset (D1 / L) “iy 
¢ 4:1 transformer | 
° 80/ 40/ 20/ 15/10 typical design | | 

e Othercommon designs: : i | 
¢ D1/ D2 =1/ 3 (25% from one end) 3 \ 
é 0 2 ONDE BS = ae exe SWR=?:1 

20% from one end A A </ i 
e Remember that 4¢, will vary with iy; Ot AX 
height, ground conductivity, etc a “so 


©2007 Serge S' % Offset _ 
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End-Fed Half-Wave 


e One other point with similar impedance - THE END! 
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End-Fed Half-Wave 


¢ Typically, Z, ranges from 1000 to 5000 ohms 


¢ High-impedance pointsare affected by capacitance 
¢ Height above ground, nearby conductors, conductive surfaces 
¢ Z>5000 ohmsat RF is actually hard to achieve! 
¢ Difficulties with feeding antennas at high-impedance 
e High voltage! 
¢ Capacitive coupling 
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End-Fed Half-Wave 


] — ail Bobtail Curtain 


B 


e End-fed =Voltage feed 


Tapped for 
Best Match 


A/2 at Lowest 
Frequency of Operation 
50-0 C=75 — 150 pF 
Mts Slillip—elllle Feed Line 
to TX 
A (Feet) = 2 
f (MHz) 
= 234 
= B (Feet) = ——— 
Ha lf-sq uare aoe) f (MHz) 
ANT0347 
130°) 


to Transmitter “= 
C 


urrent-Feed Point 


Zepp 


i Alternate Voltage-Feed Point 


ANT0193 


ANT0360 
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Three Identical Antennas 


¢ The half-wave dipole, the off-center fed dipole, and the end-fed half- 
wave are the SAME ANTENNA! 

¢ Fed at different points on the antenna for reasons of convenience. 

e There isno difference in gain orradiation pattem 

¢ Allthree have bugsand features - it’'San antenna system choice 
¢ Transformer loss 
e Feed line loss 
¢ Number of supports 
e Weight 
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Feeding the End 


e The key to a good EFHW design isthe transformer! 


e Pick the nght impedance ratio so that SWR Is reasonable 

e The tums ratio is fixed so picka 4, between 1000 and 5000 © 
¢ Geometric mean: v(1000 x 5000) =2236 Q 

¢ Optimum ratio is 2236 / 50 =45 

¢ Zratio =tums ratio squared so pick the closest integer-squared ratio: 49 (72) 
e 1000 => 20.4 QO =>SWR =2.45:1 
e 2500 => 51.2 O =>SWR =1.02:1 
e 5000 => 102 O =>SWR =2.04:1 
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Feeding the End 49:1 Transformer 


Primary 2 Turns. 
Secondary 14 turns (Total turns) 


e Ste ve D iC k, KI RF d eC SIg al To End Fed Half Wave Antenna. 
Toroid Core: 
¢ Toroid femte core (Type 43) 240-43 Toro 12 Twn x 6tmm 


*Use 1, 2 or 3 cores depending on 
¢ 2 primary tums, 14 secondary tums Se. he aap 


Mouser Part #81-DHR4E4C221K2BB 
100 - 110 pF. You can use TWO 


e Capacitor compensates for winding Sa 220% @ 19KV in series 


Antenna: 
80m - 10m use a 134" wire. 


inductance at upper HF 0m. 10m use a GF wo, of. 
14 gauge enameled wire.** 


e Primary tums twisted with secondary “* When using 3 torod cores start 


with a Primary wire of ~13" and 
Secondary of ~80" long. 1 & 2 cores 


forgood coupling ‘ will use less wire 


Revised: 07/14/2017 - K1TA 
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Feeding the End 


Wire 
attachment 
point 


Coax 


Where is the missing current path? gy 
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The End-fed Myth - Antenna current 


™ al 


i 


Antenna 

¢ Current has to go somewhere! 

e W7EL(EZNEC) analyzed end fed wire aa 
The “missing” current 


¢ The feed line ispart of the antenna! lem =hiner - |Line2 


e If not the feed line, then what? 
Feed line 


e Ground screen 
Linel 


e Coaxial cable shield Feed line currents 
; ; lline2 
¢ Countemoise wire 


Earth connection 
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The Countermoise 


e Whatisa “countermoise” anyway? 
e Lotsof thingsare called “countemoise”...wires, screens, radials... 
e Lowers impedance at attachment point 
¢ Couplesan antenna to ground 
¢ Completes the antenna - thisiswhat’s happening with the EFHW 
¢ The EFHW “countemoise” lowers and stabilizes the feed point impedance 


e What makesup the EFHW countemoise? 
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The EFHW Counterpoise 


Support point 


complete the antenna: 


4 
: End rope 
If you use a choke balun, you MUST | 
| 
Counterpoise wire (6 to 20 feet) 3 
Ground rod orscreen 


Antenna wire 


EFHW 
Transfommer 


Choke balun open 
(optional) 2 

t <\/4 
Feed line GOuneVeneteNs) 


Ground level 
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Feeding the End 


Antenna 
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What Makes the EFHW Popular? 


¢ It’s useful - efficient, light for packing, only requires one support 
e 160-10 meter version (~260 ft - kinda long) 
¢ 80-10 meter version (~132 ft - fits in the back yard!) 


e Add capacitor at mid-point for 75 meter operation 
e Use as ¥Ywave ground-plane on 160 with ground screen orload with coll 


¢ 40-10 meter version (~67 ft - great for portable operation) 


¢ Add loading coil for 80, clip-on resonator section for 60 
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Making YourOwn EFHW 


e Download and study the K1RF presentation 

¢ Be prepared to tnm length 

¢ 6-tum loading coilnearfeed point to lower resonance on higher bands 
e Toroids: use 2 x 2.4” forQRO, 1x 1.4” for 100 W, 1 x 1” for QRP 


e Use Type 43 matenal 
e Use enameled wire, not bare 


¢ Compensating cap (100 to 150 pF) should be 3 kV rated for low loss 
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Using Your EFHW 


Watch out for HV atthe feed point 


Can installasa Sloper, center-support, or honzontal 
¢ When operating portable a coiled-coax choke will help with RF in station 


e Use good-quality coaxial cable 
e RG-174 is only for portable QRP use, 25’ or less 
¢ RG-58 for 100 W, up to 100’ - use good quality, lots of junk cable 
e RG-8X or RG-213 forQRO and forlonger runsthan 100’ 
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EFHW - A Summary 


e Same aSa half-wave dipole but fed at one end 

e Same antenna asthe half-wave and off-center-fed 

¢ Operateson multiple bandsdue to high impedance atthe end 
¢ Requiresa well-designed impedance transformer 


¢ Check your tradeoffs with other dipole-type antennas 
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THANK YOU - Q&A TIME! 


